tributed to the development of relativity theory. Beginning in the middle of our century, these experiments were supplemented by fundamental experiments with matter-wave interferometers.
So far, experiments with electrons [1]and neutrons [2] have provided both demonstrations of many fundamental aspects of quantum theory and precision tests against alternative theories [3] . Most recently, interferom- etry with matter waves has been greatly expanded by the technique of coherently splitting and recombining atomic beams [4, 5] . All experimentally realized atom interferometers may be divided into two classes.
In one class [6] , called atomic state interferometers by Sokolov and Yakovlev [7] , the beam splitter produces a superposition of internal states, and this is the mechanism for coherently splitting the beams.
In the other class of interferometers the beam splitter does not change the internal state of the atom. Here diffraction produces a superposition of external states and thus directly creates distinctly different paths in real space. Such interferometers, where the beam splitting process is directly linked to the wave nature of the external motion, we call de Broglie wave interferometers.
In the experiments performed so far, the diffraction of de Broglie waves at a material double slit [8] or at a material absorption grating [9] serves as the beam splitter mechanism.
In We expect to improve the contrast significantly in the near future by using slower atoms to achieve larger 500- The separation between the diffraction orders is best for the first grating, which has the farthest distance (1.25 m) [15] . It has recently been pointed out [16] that this feature will be important in future precision experiments.
Due to the use of gratings of light, our interferometer distinguishes between different states if they are far enough detuned so that their contribution to diffraction can be neglected. In this sense it is state selective, since the interferometer can be arranged to act for one specific internal state by choosing the right photon wavelength.
This will be important in molecular interferometry [17] , where experiments with specific vibration and rotational states will become possible. Furthermore 
